346                           THEORY OF OPTICS
The first term E2 cos2 x represents the intensity of the light which would have emerged from the analyzer in case the crystal had not been introduced. This intensity J§ will be called the original intensity; thus
J0 = E* cos* x.......(82)
Two cases will be considered in greater detail:
1.   Parallel Nicols: x — °-     Then
Ji = Job ~ sin2 20 sin2 £*).      .    .    .    (83)
If the crystal be   rotated,  the original  intensity will   be
?f                        3?r
attained in the four positions <p = o, 0 = - , 0 = TT, 0 = —,
2                          2
i.e. whenever one of the planes of vibration within the crystal coincides with that of the Nicols.    In the positions midway
57"
between the above, i.e. 0 = —, etc.,
4
Ji = MI - sin2 %6) = JQ cos2 |tf, .    .    .    (84)
i.e. with the proper values of tf, i.e. of the thickness of the crystal, complete darkness may result.
2.   Crossed Nicols: x = —•    Here JQ = o and
Jx = £2sin220sin2i<y     ....    (85)
Thus, whatever its thickness, the plate appears dark when its planes of vibration coincide with those of the Nicols. If this is not the case, it is dark only when # = 2/t7f. In the
7t
positions 0 = —, etc.,
yx = £2 Sin2 ^........(86)
Hence, unless it happens that 8 — 2/nt, it is possible to find the direction of polarization or of vibration within the crystal by rotating it until the light is cut off.
Hence a crystalline wedge between crossed Nicols is traversed by dark bands which run parallel to the edge of thentensity of the light emerging from the analyzer is
